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All truth passes through three stages:

First, it is ridiculed
Second, it is violently opposed
Third, it is accepted as being self-evident

Arthur Schopenhauer (1788-1860)

CONTROLCONTROL BANDINGBANDING



What is CONTROL BANDING?
“Risk Management Toolbox”

1. a process in which a single control technology is 
applied to a range or band of exposures to a chemical 
that falls within a given hazard group. 

2. an occupational risk assessment and management tool 
for use without on-site technical experts and expensive 
exposure measurements.

3. a simple matrix of toxicological endpoints (risk or 
hazard bands) and material use (exposure bands) to 
determine which principles in the hierarchy of controls 
can be used to provide guidance for controlling 
exposures to hazards (control bands).



CONTROL BANDING CONTROL BANDING 
Focus on SMEsFocus on SMEs

United States
• 7.1 million businesses
• 98% (6.3 million establishments) with fewer than 100 workers
• More than half (56%) of workforce in these establishments
• > 5 million with less than 10 employees 

U.K.
• 3.8 million businesses
• 99% have less than 200 workers; 69% are self-employed; 20% 

have 1-4 employees
• 34% use chemicals
• 47% uncertain of how to get applicable compliance information

European Union
• 99% of all businesses with fewer than 50 workers



SME ProblemSME Problem

Small and medium enterprises have barriers to 
assessing and managing chemical (and other) 
risks in the workplace due to:

lack of expertise, technology, finances and time

and 
need an adapted risk assessment approach.

They want to be told what to do. 
They do not understand legal requirements. 
They do not receive or read safety materials. 
They consider distinctions between government  

environmental, health and safety regulations to be 
irrelevant.

Source: Paul Oldershaw, HSE, 1st International Control Banding Workshop, London, November 2002



Characteristics of SMEs

Non-hierarchical

Stable

Oral not written

Dependent on suppliers for information

Literacy generally poor

Belief that their chemicals are not dangerous

Poor knowledge of health effects (better for acute than 
long term)

Controls decided by custom and practice - not risk 
assessment

Source: Paul Oldershaw, HSE, 1st International Control Banding Workshop, London, November 2002



Scope of the Chemical ProblemScope of the Chemical Problem

17.7 million organic and inorganic substances CAS Registry*

1.3 million commercially available chemicals*

225,000 inventoried and/or regulated substances*

>5000 OECD High Production Volume (HPV) chemicals (>1000T/yr)*

2,500 chemicals / classes of chemicals shipped in North America*

170,000 chemicals may require registration under the EU REACH 
regulations

Surveys have indicated that most SMEs are not able to comply with 
the regulations, mostly due to insufficient knowledge and resources

*Source: International Task Force 40 Final Report.  Industrial Chemicals – Operational and Medical Concerns,  April, 
2003.  US/UK/CA MOU on Research Development and Acquisition of Chemical, Biological and Radiological 
Defence Materiel



How is the Workplace Changing?How is the Workplace Changing?

Source: H.W. Ahlers Occupational Exposure Limits in the 21st Century  What Is Their Role? Are They Effective?  Toxicology and Risk 

Assessment Conference,  April 27, 2005
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U.S. OELs since 1972U.S. OELs since 1972
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Brief History
Sweden (Miljobanken) – 1974

Early efforts (pharmaceutical, chemical industry)

Australia (SHARE - Else) – 1988

SolBase (Can., Aust., Netherlands, Germ., Spain, Italy, U.K.) – 1989

COSHH (HSE) – paper copy 1999; internet version April 2002

France (INRS – Vincent, et al.) – 2000 

NIOSH (engineering control & Workplace Solutions DB) – 2001

3 International Control Banding Workshops – 2002, 2004, 2005

WHO/IPCS and ILO – International Technical Group – 2002

WHO/IPCS ILO Toolkit –testing stages in 17 countries – 2002

Union des Industries Chimique (UIC) Health Risk Matrix, CEFIC and 
ECETOC – 2003

NIOSH National Strategy Workshop and Critical Review – 2005

AIHA and IOHA commitments – 2005



There are few 
basically different 

approaches to 
control.  So we
can band risks

Many problems 
have been met –

and solved –
before

Two Things Make Two Things Make 
Control Banding PossibleControl Banding Possible

Source: Paul Evans, 3rd International Control Banding Workshop, South Africa, September 2005



CORE CONSIDERATIONSCORE CONSIDERATIONS
simple approach, easy to read and understand, step by step process –
requires minimal training

easily accessible 

practical control measures with wide applicability and regulatory 
agreement

acceptability by workers and management

adaptable to local conditions

real solutions – better environmental and occupational safety 
performance

cost savings – assurance of benefits

consistent and transparent process

specific control methods – not OELs, measurements or risk 
assessment

organizational improvements (participatory occupational hygiene)

provides information for worker education

points to experts when help is needed



CONTROL BANDING is CONTROL BANDING is NOTNOT
a a NEWNEW CONCEPT or APPROACHCONCEPT or APPROACH

Used worldwide for the transport of 
dangerous chemicals - classified with 
United Nations codes that are used for: 

identifying safe storage rules

permitted types of transport containers 

the action to take in an emergency



Risk Assessment / Management ParadigmsRisk Assessment / Management Paradigms**

TraditionalTraditional
1. Risk = ( Hazard      Exposure      Control )

Pharmaceutical IndustryPharmaceutical Industry
2. Risk = ( Hazard Control Exposure )

* Sources: Keith Tait, Corporate Health & Safety, Pfizer - National Control Banding Workshop, Washington, DC March, 2005 and
David Eherts, Purdue Pharma - Control Banding from the Pharma Perspective: Staying Ahead of the Regulations, Oct. 2004



Why Use Control Banding?Why Use Control Banding?

A hazard classification and control focused approach (tool-kit)

A complementary approach to traditional industrial hygiene which 
supplements OELs

Focuses resources on exposure controls rather than exposure 
assessments 

Task based guidance in absence of OELs (new and existing)

Provides technical expertise to chemical users through a simple 
interface

Special Cases: encourages use of experts

Particularly useful to SMEs

Supports Globally Harmonized System for Hazard Communication 
(R- and S-phrases)



UK Approach to Control Banding
COSHH Essentials

... an instrument designed by 
the UK HSE

... for small and medium 
sized enterprises

... to do qualitative exposure 
assessments

... which lead to a 
recommended control 
approach

(http://www.coshh-essentials.org.uk/)

Control ontrol of f Substances ubstances Hazardous to azardous to Health Essentialsealth Essentials



ComponentsComponents
of of 

Control GuidanceControl Guidance

Hazard 
Assessment

(toxicology)

Risk 
Characterization

Decide / Identify Control
(hierarchy of controls)

Implement Control
Access
Design and equipment
Maintenance
Examination and testing
Cleaning / Housekeeping
PPE
Training
Supervision
Employee checklist

Monitor / Verify

Review

Workplace
Exposure

Assessment
(hygiene)

COSHH Essentials
1. Generic:

Task: How much?
How dusty?
How often?
R Phrase?

2. Direct Advice

+



COSHH EssentialsCOSHH Essentials
How is it used?How is it used?

The SME operator uses a single-page check-list to 
determine ..

® hazard rating from MSDS or IPCS card (R-phrases)

® quantity used (small, medium, large)

® physical form / characteristics (dust, vapor)

® target control level

® specific control guidance 

® an action plan



CONTROL BANDING
How to Use COSHH Essentials

Step 1 – Getting started (substance name, 
supplier, tasks or process)

Step 2 – Factors that decide your control 
approach

Step 2A – What is the health hazard?

Obtain R-phrase or R-phrase combination from the MSDS
Determine the appropriate hazard group

low to high hazard A–D

special cases               E (carcinogens, mutagens, reproductive hazards)
skin and eye hazard    S



CONTROL BANDING
Key concept: Risk phrases



cubic meterstonsLarge

literskilogramsMedium

millilitersgramsSmall

LIQUIDSOLIDAMOUNT
Step 2B Step 2B –– How much is used?How much is used?

fine, light powders, dust clouds remain in air for several 
minutes e.g., cement, carbon black, chalk dust

HIGH

crystalline, granular solids, Dust settles quickly, e.g., soap 
powder

MEDIUM

pellet-like solids that don’t break up, little dust is seen during 
use, e.g., PVC pellets, waxed flakes, prills

LOW

Step 2C Step 2C –– How dusty or volatile* is the chemical?How dusty or volatile* is the chemical?

*Similar matrix for categories of volatility based on the boiling point of 
substances and process operating temperatures.



Step 3.  Find the Control Approach

For some activities, processes, tasks, or jobs, specialists can identify that respiratory 
protective equipment (RPE), in combination with other control approaches, is always 
necessary.  This makes a “fifth” approach.



Example COSHH Essentials Control Guidance Sheet



Not a Bright Line!

R21, R24, R27, R34, R35, 
R36, R38, R41, R43, R48/21, 
R48/24, plus R -phrase 
combinations containing 
these. Sk

Prevention or reduction of 
skin and/or eye exposure

S: Skin and eye contact

Muta Cat 3 R40, R42, R42/43, 
R45, R46, R49

Seek Specialist AdviceE - Carcinogen, 
occupational asthma

R48/23/24/25, R28/27/28.
R39/26/27/28, Carc Cat 3 
R40, R60. R61, R62, R63

< 0.01 mg/m3 dust
< 0 5 ppm vapor

D -Very toxic on single 
exposure, reproductive 
hazard

R48/20/21/22, R23/24/25, 
R34, R35, R36/37, R37/38, 
R36/37/38, R37, 
R39/23/24/25, R41, R43

>0.01-0.1 mg/m3 dust
>0.5-5 ppm vapor

C -Severely irritating & 
corrosive, skin sensitizers

R20/21/22, R40/20/21/22>01-1 mg/m3 dust
>5-50 ppm vapor

B - Harmful on single 
exposure

R36, R38  All substances that 
do not have R phrases in 
groups B - E

>1-10 mg/m3 dust
>50-500 ppm vapor

A -Skin and eye irritants

R phrasesR phrasesTarget airborne Target airborne 
concentration rangeconcentration range

Hazard groupHazard group

Hazard Group vs. Target Exposure RangeHazard Group vs. Target Exposure Range





9898scheme equivalent or more scheme equivalent or more 
stringent than OELstringent than OEL

22scheme less stringent than OELscheme less stringent than OEL

4646scheme more stringent than OELscheme more stringent than OEL

5252
scheme equivalent to OELscheme equivalent to OEL

Number of Number of 
Substances (%)Substances (%)Level of ControlLevel of Control

Validation Results for Control BandingValidation Results for Control Banding



What do users of COSHH 
Essentials think of it?

Telephone Survey - 500 purchasers of paper version
80% of the people buying the guidance had used it. 

75% of those who had used it took action of some sort 
(including substitution). 

95% would recommend it to other businesses. 

Fewer than 5% found it fairly difficult to use. 

Internet VersionInternet Version
® >500,000 visits

® >130,000 visitors

® >180,000 risk assessments



Telephone Survey of COSHH 
Essentials Purchasers

0 20 40 60 80

Check existing control measures are
working

Provide information or training to
workers

Change the control measure used

Changed work procedures

Substitute

Percent of Respondents



CONTROL BANDINGCONTROL BANDING
NIOSH ActivitiesNIOSH Activities

FOSTERING COLLABORATION

INVESTIGATING THE MERITS

COMMUNICATION



CONTROL BANDING CONTROL BANDING –– NIOSH ActivitiesNIOSH Activities

FOSTERING COLLABORATION

NIOSH CB Internal Coordination Committee

Partnering with industry, labor, government               
and academia  

Participation / Planning International Workshops
2nd International Control Banding Workshop (Cincinnati, OH, 3/04)
3rd International Control Banding Workshop (Pilanesberg, S. Africa, 9/05)

National CB Strategy Workshop 
ACGIH, AIHA, ASSE, CORPORATIONS, EPA, IOHA, Industry 
Representatives, Labor Organizations, MSHA, NSC, ORC, OSHA (3/05)

MOU - HSE / NIOSH / OSHA / German FIOSH

International Technical Group (WHO/IPCS)



CONTROL BANDING CONTROL BANDING –– NIOSH ActivitiesNIOSH Activities

INVESTIGATING THE MERITS

Critical Review of the state-of-the-art, validation and effectiveness 
of control banding 

Information Brochure: Control Banding - Does it really work?

Demonstration projects (examples)

Independent Lubricant Manufacturers Association – MWF 
Greenspace

Dow Chemical Co. / Kaiser Permanente / Society of 
Gastroenterology Nurses and Associates / HSE / MediSHAREMediSHARE –
glutaraldehyde in health care

WHO/ILO: India, Chile/PAHO, etc. - control of Silica Dust exposures

Commonwealth of Kentucky Safety and Health Network & GTZ

Univ. of Cincinnati & Ohio Polymer consortium - nanotechnology



CONTROL BANDING CONTROL BANDING –– NIOSH ActivitiesNIOSH Activities

COMMUNICATION

NIOSH Web Page

DVD

Workplace Solutions Database



NIOSH Partnership NIOSH Partnership 
Dow Chemical, Kaiser Permanente, NursesDow Chemical, Kaiser Permanente, Nurses

Glutaraldehyde Example

Endoscopy Nurses
(Scope Disinfection)

Manual Processing
ü Workplace access
ü Design & Equipment
ü Procedures
ü Special Care
ü Cleaning & Housekeeping
ü PPE
ü Health Surveillance
ü Training
ü Supervision
ü Employee Checklist
ü Additional Information

Automatic 
Processing

Spill Response
and Clean-up

PPE
Transfer & 
Disposal

Architectural 
Design





Challenges in Applying Control Banding Challenges in Applying Control Banding 
in the U.S.in the U.S.

Compliance strategy vs. regulatory scheme

R-phrases – Global Harmonization System

Validation / verification of effectiveness

Shift in thinking from “exposure assessment” 
to “exposure control”

How to handle mixtures?  Other gaps?

Role of sampling / analysis?



Purpose of U.S. Control Banding WorkshopPurpose of U.S. Control Banding Workshop

1. present the concepts of CB to the wider 
occupational health and safety community

2. explore the feasibility of its application in U.S.

3. produce a critical review of the literature 

4. partner with industry, labor, academia and 
government to develop a national strategy to 
make the best use of this tool

5. recommend actions and programs to facilitate 
the implementation of CB in U.S.



National Strategy RecommendationsNational Strategy Recommendations

1. Need to better define the scope of the model 

SMEs are principal audience and large industry 
when no OELs

Partners & Stakeholders need to be involved

part of flexible and established risk assessment / 
management strategy (simple/direct vs. full RA)

a global tool for progressing to a safe and healthy 
work environment and managing scarce resources -
not a substitute for experts 

melds with product stewardship and global trade 
priorities



National Strategy RecommendationsNational Strategy Recommendations

2. Emphasize the need for hypothesis driven 
validation studies and verification of 
strategies for SMEs to install and maintain 
controls.

3. Establish an umbrella organization for CB in 
the US in order to… 

identify partners, stakeholders, facilitators, 
project management, marketing, implementation 
strategies, goals/objectives, policy issues, and 
incentives, e.g., a National Control Banding 
Federal Advisory Committee.



National Strategy RecommendationsNational Strategy Recommendations

4. Establish a clearinghouse for sharing the 
information

5. CB must be incorporated into NORA II and 
an RFA needs to be developed to further 
move the process

6. Coordinate with the WHO International 
Technical Group on CB



EvaluationEvaluation

Gives the same advice as an expert

Delivers target exposure ranges

Users like it

Used widely

Is it used properly? 

Has it improved control of exposure?



What are the benefits?What are the benefits?

Consensus on Good ControlConsensus on Good Control

Common benchmark for complianceRegulator

Expert inputAcademic, 
Professional 

Trained, informed representativesTrade Union

Knows health protected or when 
things are wrong

Employee

Good practice limits liabilitySupplier

Informed members, develop good 
practice

Trade 
Association

Knows what to do for complianceEmployer



Future DevelopmentsFuture Developments

Selecting respiratory protective equipment, 
e.g., infectious disease

Improved advice for risk to skin

Selecting protective gloves

Emergencies – chemical health hazards

Safety applications (physical hazards)

Ergonomic and environmental applications



Potential for Applying Control BandingPotential for Applying Control Banding

The organization and logic of control banding provides an 
integrated approach to assessment of potential risk and 
effective use of control practices. 

Applying the hierarchy of exposure controls routinely as 
part of a toolbox, without expert advice, requires that the 
controls have been demonstrated to be effective under a 
wide variety of circumstances. 

Demonstration will require researchers, developers, 
manufacturers, and users to share and disseminate 
information.



CONCLUSIONSCONCLUSIONS
Control banding is a complimentary, risk-
management approach to protecting worker health 
that focuses resources on exposure controls and 
describes how strictly a risk needs to be managed. 

NIOSH considers control banding a potentially useful 
tool for SMEs. 

Control banding has been validated in various 
settings, particularly in Great Britain, Germany, etc.  

NIOSH is currently evaluating its utility for the United 
States.



Selected ReferencesSelected References
1st International Control Banding Workshop
http://www.bohs.org/eventDetails.aspx?event=42

2nd International Control Banding Workshop
http://www.acgih.org/events/ControlBand/

3rd International Control Banding Workshop
http://www.saioh.org/ioha2005/Proceedings/SSI.htm

NIOSH Topic Page
http://www.cdc.gov/niosh/topics/ctrlbanding/

HSE COSSH Essentials
http://www.coshh-essentials.org.uk/

ILO SafeWork
http://www.ilo.org/public/english/protection/safework/ctrl_banding/inde
x.htm

R-phrases European Union
http://europa.eu.int/smartapi/cgi/sga_doc?smartapi!celexapi!prod!CEL
EXnumdoc&lg=en&numdoc=32001L0059&model=guichett
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Education and Information Division 
National Institute for Occupational Safety and Health

Centers for Disease Control and Prevention
4676 Columbia Parkway 
Cincinnati, OH 45226

Paul A. Schulte, Ph.D.
Division Director
(513) 533-8302 

Fax: (513) 553-8588
Email: pas4@cdc.gov

Charles Geraci, Ph.D., CIH
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(513) 533-8339 

Fax: (513) 533-8230
Email: ciu9@cdc.gov

Rick Niemeier, Ph.D.
Senior Scientist, Toxicologist 

(513) 533-8388 
Fax: (513) 553-8588

Email: rwn1@cdc.gov

Thomas J. Lentz, Ph.D., MPH
Industrial Hygienist

(513) 533-8260 
Fax: (513) 533-8230
Email: tbl7@cdc.gov




